A 19F NMR study of fluorobenzoate biodegradation by Sphingomonas sp. HB-1.
While several microorganisms readily degrade 2- and 4-fluorobenzoates, only a very small number appear to catabolise the 3-fluoro isomer, owing to the accumulation of toxic intermediates. Here we describe the isolation of a bacterium capable of using 3-fluorobenzoate as a sole source of carbon and energy, and the experiments conducted to define the steps involved in the biodegradation of this compound. The organism was identified as a strain belonging to the genus Sphingomonas by sequence analysis of its 16S rRNA gene. To date no other organism from this genus is known to degrade this compound. Using fluorine nuclear magnetic resonance spectroscopy (19F NMR) to analyse the culture supernatant it was possible to observe the disappearance of 3-fluorobenzoate and the appearance of fluoride ion and four other fluorinated compounds. These were identified as 3-fluorocatechol, 2-fluoromuconic acid and 3- and 5-fluoro-1,2-dihydro-1,2-dihydroxybenzoates. Thus, the likely catabolic pathway involves dioxygenation of 3-fluorobenzoate yielding fluorocatechol and subsequent intra-diol cleavage to yield fluoromuconic acid. The organism can also use 2- and 4-fluorobenzoates as growth substrates.